188                              RIPENING   OF  THE  WOOD.

This beautiful principle in the vegetable economy was first pointed out
by Dr. Darwin; and Mr Knight has given a number of experimental
elucidations of it.

Mr Knight made numerous incisions into the alburnum of the sycamore
and the birch, at different heights; and in examining the sap that flowed
from them, he found it more sweet and mucilaginous in proportion as the
aperture from which it flowed was elevated; which he could ascribe to no
other cause than to its having dissolved sugar and mucilage, which had
been stored up through the winter.

He examined the alburnum in different poles of oak in the same forest;
of which some had been felled in winter, and others in summer; and he
always found most soluble matter in the wood felled in winter, and its
specific gravity was likewise greater.

In all perennial trees this circumstance takes place; and likewise in
grasses and shrubs. The joints of the perennial grasses contain more
saccharine and mucilaginous matter in winter than at any other season ;
and this is the reason why the florin (Agrostis alba) which abounds in
these joints, affords so useful a winter food.

The roots of shrubs contain the largest quantity of nourishing matter
in the depth of winter; and the bulb in afl. plants possessing it, is the
receptacle in which nourishment is hoarded up during winter.

In annual plants the sap seems to be fully exhausted of all its nutritive
matter by the production of flowers and seeds; and no system exists by
which it can be preserved.

When perennial grasses are cropped very close by feeding cattle late in
autumn, it has been often observed by farmers, that they never rise
vigorously in the spring ; and this is owing to the removal of that part
of the stalk which would have afforded them concrete sap, their first
nourishment.*

* The importance of this function has been but indistinctly seen by most
writers on Vegetable Physiology. Liebig has given it due prominence; and it
deserves the attention of practical men. After the ripening of the seeds, the
leaves of many plants continue their functions, nourishment is still taken up,
assimilation goes on, but the products have a special destination. Stores of
sugar, gum> and starch, are laid up in the wood, to constitute the food of the
buds and young leaves in the succeeding spring. This process is called the
ripening of the wood, and it explains satisfactorily a phenomenon of too frequent
occurrence in our variable climate, namely, that after an unusually early winter,
the vegetation of the following spring is scanty, and the crop of fruit deficient.
In some plants these stores occur chiefly as gum and sugar, in others as starch, and
frequently all the three are found together. In seeds, and tubers abounding in
starch, it has been shewn that the conversion of this substance into sugar is
effected by diastase, which occurs along with it, or what is equivalent to the same
thing, is formed by the transformation of gluten. Now, from the fact that in
spring the juices of many plants are found to be highly saccharine, and the more
so as they ascend the stem, it is inferred that diastase exists in the roots, and that
by the ascent of the sap it is carried to the starch laid up in the wood, and converts
it into sugar exactly at the time the young buds and growing tissues require it for
nourishment. It appears then, that the ordinary buds and the embryo, or
young bud enclosed in the seed, are nourished on the same principle; and hence,
another reason for adopting du Petit Thouars' view of the buds as fixed
embryos.

But this process of laying tip nourishment in store is not confined to plants
with perennial stems, it occurs also, as stated in the text, in perennial grasses,
indeed in all rhizocarpous plants. In these, however, the store of nourishment